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resulta. Proof is bives that (18) has only‘ the. trivial solution 0,0 


which .is- obtained. in the normal state. It is thus shown that the inter- 
action of conduction electrons with spin waves in a ferromagnetic material 
has a repulsive character and cannot give rise to a superconductive state. 
This result is, in addition, derived from the equality of expressions for 
the sy ak interaction with. (a) longitudinal phonons ‘and (b) spin waves. > Ry 
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It is finally pointed out that a superconductive state occurs neither on 
interactions with spin waves, but generally if quasiparticles with integer 
spin are exchanget:. A. I. Akhiyezer and I. Ya. Pomeranchuk are mentioned. 
There are 1 figure and 10 references: 7 Soviet-bloc and 3 non-Soviet- 


bloo. 
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PERIODICAL: Uspekhi fizicheskikh nauk, v. 76, noe 3, 1962, 467-497 
TEXT; On the basis of papers published from 1924--to 1961 a review 


- and electrical properties of metals. There are 6 figures, 2 tables, and 
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. AUTHOR: — Vonsovakiy,, S. V- 


Spe a ee ee eer . 
TITLE: Magrnetiom and electrical conductivity of metals 


article is presented on the present stage of the theory of magnetic | 


104 references; 46 Soviet and 56 non-foviet. 
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TITLE: Electron theory of trangition metals. - ‘I te 
PERIODICAL: Uspekhi fizicheskikh nauk, v. 77,-no+ 3,°1962, 377-448 


TEXT: A report based ‘dpon Western. and Soviet publications is given on. 


the present knowledge concerning the, electron structure of the atoms of Le” es : 


transition metals, on the electron properties of transition metals, the 
ggneral conceptions of the eleotron structure of crystals containing atons, 
of transition metals, and on the band model and s-d(f) exchange model of . Z 
the crystals of transition metals. Mutual approach of conceptions of the ae 

band and sed medels is said to be the next task of further theoretical ; 
development. There are 7 figures;ot0 tébles}:and 189 references. : ' 
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transition metal physics are examined. There are 1 figure and 87 
references. 
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TUROV, Yevgsnty Akimovich, ,¥Gdiaeduccad: otv, red.; MEDER, V.M., 


red,izd-vas SIMKINA, Gedy vekhne 


(Physical properties of wagnstLoally ordered crystals; 
phenomenological theory of spin waves in ferromagnetics, 
antiferromagnetics, and weak ferromagneties}. Fizicheskie 
svoistva magnitouporiadochennykh kristallov; fenomenolo- 
gicheskaia teoriia spinovykh voln v ferromagnetikakh, anti- 
ferronagnetikakh 41 slabykh ferfomagnetikakh. Moskva, Izd- 
vo AN SSSR, 1963. 223 p. (MIRA 16:10) 
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Instituta fisiki metallov AN SSSR (for Yonsovskiy). 
(Ferromagnetism) (Electromagnetic waves) 
(Crystallography) 
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TITLE: Modern ‘concepts of magnetism 
PERIODICAL: Prircda, no. 2, 1963, 33 - 47 oe oy 
TEXT: After none general eee and a historical acae on the defint= * 


‘tion of magnetism and the magnetic properties of microparticles, the author pre- .; 
sents a clessificaticn of elementary magnets, elucidates the concepts of diamag- 7 

netism and paramagnetism, distinguishes between electron and nuclear magnetism,. oor ¥ fae 
and defines orbital and spin magnetism, He analyzes the effect of the interao- =. 7 

tion of the atomic carriers of magnetism on magnetic properties and defines, ©.” 
ferromagnetism and antiferromagnetism, Concluding, he enumerates the various ae 
applications of magnetism in science and technology, There are 20 figures and: 

2 tables. oy Oe gig EE a eaten oe Soa 
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conductor, ey - the Fermi sphere parameter. From Eq.(8) it is 
evident that the superconducting condition in ferromagnetics is 
possible only sor sufficiently weak s-d or s-+f exchanges. It 
is concluded tha: the proposals in Ref.(1)} on the type of electron 
pairing lead not only to an explanation of the "Knight" displacement 
but also to a ;.onitive salution of the queation of the existence of 
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-«) AUTHOR: Vensoyskiy, 6- Ve; Svirskiy, M. S. 43 


‘ - TITIE: Theory of s-f exchange for nonvanishing orbital engular momentum & 
“SQURCE: Zhurnal eksyerimental'noy J. teoreticheskoy fiziki, v. 4Q, no. 2, 1965, 

: 682-690 : 
: QOPIC TAGS: exchange reaction, rere earth element, nuclear shell model, quantum | 
‘number, superconductivity 


_. ABSTRACT: ‘The avthors analyze s-f exchange interaction in the case when the total 
‘angular momentum J of the f-shell is a good quantum number. The approach used 
aiffers from that employed in an earlier paper (ZhETF v. 37, 1354, 1964), where 

_ the quantum number J was assumed conserved. The Hamiltonian for s-f exchenge con- 

’* neeted with changes in J is estabj4 bed and its effects on indirect exchange inter-. 

action end of suyercemductivity"ars* scsessed. This Hamiltonian, together with the | 
indireet-exchange Haniltonian and the conduction-electron interaction Hamiltonian, 
which are derive: on its basis, makes it possible to investigate the distinguish- 
~ ' $ng features of processes accompanied by excitation of the total angular momentucs 
of rare-earth fons. It is shown that excitations 0? J cannot lead to ferromag- 
‘netic ordering o:? dii'ferent rare-earth ions, but can influence the occurrence of =| .— 
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--grdered- states other ‘than ferromegnetic, characterized by superpositions of states |. . 
with different J, In addition, these excitations of J can contribute to the proper 
energy of the rare-earth ions. The special behavior effect of Eu impurities on the 

~-' Jowering of the critical superconductivity temperature 4s explained. The results , . 
obtained by R. Brout and H. Suhl (Phys. Rev. Lett. v. 2, 387, 1959) and by C. Here |. 


‘ring (Physica v. 24, 3184, 1958) are reviewed critically. Orig. art. has: 23 for- : 
mulas and 1 table. a 
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~~ SOURCE: AN SSSR. Izvestiya‘ fizichoskaya, v.28, no.3, 1964, 423-429 
TOPIC TAGS: ferromagnetisn, antiferromagnetism, cubic lattice ferromagnets, unidi~ 
{yectional anisotropy, nickel manganese alloy 
*“.ADSTRACT: A substance is said to possess unidirectional anisotropy (UA): when its 
“ magnetic properties differ in the two directions of the samo crystallographic axis. — 
‘This phenonenon was first observed by W.H.Mejklejohn and C.P.Bean (Phys.Rev. ,105, 
-904,1956), who ascribed its appearance in their material to an exchange interaction. 
“across the boundaries between ferromagnetic and antiferromagnotic phases. Two of 
the present authors have suggested that UA could appear in a single ferromagnetic 
substanco provided a weakly interacting sublattice constituting an antiferromagne| — ~ 
‘tic subsystem. wera present, and they havo given a thermodynamic discussion of a ites 
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‘axial system of this sort (K.B.Vlasov and A.I.Mitsek, Fizika metallov 1 metallove- 
‘deniye 14,487,498 ,1962) . In the present paper the theoretical treatment is extended 
ito systems with cubic symmetry. VA is possible when the coupling between the anti- 
| Zerromagnotic vector and the crystal lattice is stronger than the coupling between 
the' ferromagnetic and antiferromagnetic subsystems. The states with VA are meta- 
stable and can be altered by application of a magnetic field exceeding the thresh~ 
(old ‘field of the antiferromagnetic subsystem. UA was observed in disordered Ni-Mn es Te 
s}alloys (28.1 atomic percent Mn) at temperatures below 20.4°K, The magnetization was | ae 
*Tynvestigated in the (111) direction, and the UA was evinced by a characteristic bend.” 
'in the magnetization curve or by a horizontal shift of the hysteresis loop. Samples 
‘| that were cooled in the presence of a magnetic field showed UA; those that were 
cooled in the zero field did not. The samples were subjected to an intense pulsed’ 
_{magnetio field (up to 170 kOe) in an effort. to alter their UA. At 4.2% a field of 
.. 110 kOe appreciably altered the UA of a samplo that had been cooled in a field of © 
‘11300 Oe, and a field of 130 kOe changed its sign. A sample that was cooled in the : 
.tabsence of a magnetic field and initially showed'no UA, acquired VA when subjected e 


\'lto magnetic fields greater than 60 kOe. The degree of UA (as measured by the shift | .*: 
2 fog the hysteresis. loop) was a linear function of the field for inducing fiolds 
“greater than 60 kOe. These fields are of the order of the threshold fields for typi 
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= TITLE: Superconductivity of an electron system with singlet or 
-.triplet paixs 


oo “TOPIC TAGS: superconductivity, conduction electron, phonon, Cou- 
i lomb field, ferromagnetism, antiferromagnetism, paramagnetism, ex- , 
change force 


. ABSTRACT: The influence of the type of symmetry of the coordinate 
- part of the wave function of the electron (cooper) pair on the estab-: 
: lishment of the superconducting state was investigated in view of a 
: the importance of the question of the realization of the supercon~ 

' ducting state with singlet or triplet (Cooper) pairs of conduction 
electrons to problems involving the coexistence of superconductivity 
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ithe type of symmetry of the coordinate part of the wave function of 
ithe electron pair manifests itself first of all in the appearance of . 
jan “exchange” part of the matrix element, characterizing the transi- 
. 'tions of these pairs and having different signs in the singlet and 
_,din the triplet states. The exchange parts of the matrix elements 
. | characterizing the interaction of the conduction electrons, induced 
x +4 : by phonons, Coulomb forces, and also spin waves of a ferromagnet or 
~§ ‘an antiferromagnet, are determined. The effect. of the exchange part 
of the interaction on the establishment of the superconducting state 
_..pwith singlet’ or triplet pairs is discussed. In addition, trial wave 
, functions of a superconductor with triplet or triplet pairs corre- 
_ : sponding to the Bardeen, Cooper, and Schrieffer method (Phys. Rev. ; 
Ve 108, 1175, 1957) are constructed and the corresponding variational | 
_. ' problem is solved. ‘The manifestations which make it possible to 


“vi dnelude the triplet pairs in the Bogolyubov mathod (N. N. Bogolyubov, - 
| {Ve Ve Tolmacheav, D. V, Shirkov, Movy*y metod v teordd averkhprovedi« 


] 

| 

| —twith magnetic properties and other questions. It is shown that 
| 
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‘t mosti, .1958) and in the method of two-time temperature Green's 


' functions (D. N. Zubarev, UFN v. 71, 71, 1960), are also indicated. _ 
' It is shown that the presence of the “exchange” part of the matrix ' 
element, determining the transitions of the singlet or triplet 

i pairs, is indeed a general property of all the interactions con- 

i gidered above (induced by virtual photons, Coulomb forces, or vir- 
tual waves of a ferromagnet or antiferromagnet). In the vicinity 
of the Fermi surface the character of the interaction described by 
the exchange part corresponding to the triplet states experiences 
‘an abrupt transition from attraction to repulsion for the interac- ' 
‘tion induced by the phonons and conversely from repulsion to attrac- 
‘tion for interactions induced by Coulomb forces or spin waves). The 

, latter can explain the coexistence of superconductivity with ferro- 


| ‘magnetism or antiferromagnetism, or else paramagnetiem. Orig..art. 
“hags 60 formulas. ‘ - 
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ABSTRACT: The effect of conduction electron exchange on electron polarization 
(satisfied by s-d or s-f exchanges) and on ferromagnetic, spin ordering of electrons 
electronic shells of matallic atoms has been studied analytically. | 
The Hamiltonian of the d and f electrons is written in terms of Fermi operators, ; ; 
and tts solution is carried out by introducing the two-dimensioncl Green's function,'— oes 
Limiting it to a first approximations. The energy of the system thus is represented; ,§ i 
by se “<H> 2 Bho Ta (Ste = Stes rig det ie ae 
where. n,= 2 <p> E, aS nt, Hl, me dne (=) My 
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The kinetic and transfer energy of the conduction electrons at nt= ni= n/2 and the 
two terms on the right hand side of the above expression account for the effact s-d 
or s-f of the (J) exchange. The third term shows that the spin-ordered state of 
ars in a moro favorable energy state than in the absence of 1 
such ordering. This mechanism of indirect exchange thus appears to be (1 -« )™ 
‘times nore effective when including the tonductionelactron exchange term. For Gd}; 


the coefficient (1 -.% )7 yields a valua of 1.75. Orig. art. hast 40 equations. 
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-. "+! ABSTRACT: The problem of the existence of ferromagnetism and. superconductivity is 
_ of interest in view of the fact that investigation thereof can yield information of 
-the physical nature of ferromagnetisn and superconductivity in metals and thereby 

' . serve for further elaboration of the pertinent parts of solid state theory. This 
“iz problem is intimately bound in with the question of the influence exerted on intex 
/ i aetdion of conduction electrons by shift of the Fermi momentum surfaces for elec- 
- 'trons with difZereat spin components and by exchange of virtual spin waves. The 
“i latter factor also obtains in antiferromagnets; hence discussion of it is of added 
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- Cooper pairs in singlet and trip 

\gyamework of the Bardeen=Cooper~ The 
question is analyzed in the present paper. n for 
the interaction Hamiltonian with operators to 
‘ginglet and triplet states. Some of the resu 
the following: In a nonhomogencous ferromagnet supercon 

‘ ferromagnetism can exist in the case of sufficiently weak sd and sf 
dnteraction. The shift of the Fermi momentum surfaces decreases by 
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| ABSTRACT; A unified treatment is given of the following three problems involving [> >. 
‘| dnteraction between localized and collectivized electrona in transition metals; ins! 
4 direct exchange interaction via the conduction electrons; the magnetic form factor | 
“| of @ transition metal ion; the effective magnetic moment of a transition metal fone! 
’ The Dirac operator for the sd-exchange interaction between the conduction and the | : 


m™ - ; bound electrons is expressed in the second quantization representation. The indir- 
. | ect exchange, interaction 4s to be obtained from this by eliminating the creation 
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t and dostruction operators aks and ayg for the conduction electrons. This is accom- 
~“t plished approximately by averaging over the grand canonical ensemble. The indirect 
“t exchange interaction and the electron spin density are thus expressed in terms of | 
; ‘| the same correlator <a tg Mg") » Where the brackets indicate the average over the| 
“{ ganonical ensemble. The correlator is evaluated by the two dimensional Green's funo- 
+} tion method of N.N.Bogolyubov' and 8.V.Tyablikov (Dok1.AN 885R,126 63,1959). The in- 
i. | tegro-differential equation for the two dimensional Green's function is solved by 
‘+; iteration, and a perturbation series is obtained for the correlator. To evaluate th | 
“it fndirect exchange integral, it is assumad: (for lack of information to the contrary) | 
“of that the sd-exchange integral 1a independent of the momentum transfor. The indirect: 
» {exchange integral in evaluated in closed form for the case that the conduction band| 
. 4s either thinly or donsely populated, so that the free quasiparticle approximation 
*-| can be employed for olectrons or holes. The indirect oxchange integral in this case; 
tis long range (inverse cube) and oscillatory. Indirect exchange of this type is re-| 
: {| sponsible for ferromagnetism in dilute alloys and for the formation of helicoid | 
structure in rare earth metals. If the conduction band is{ roughly half filled, the > 
= ..., character of tho indiisect exchange intoraction is entirely different, but no general 
“1 Conclusions can be drawn concerning it. The Sleotron spin density about a transi- 
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‘ ! tion matal ion, and hence the magnetic form factor and effective spin of the ion, 
; are determined by the sane correlator that determines the indirect exchange inter= ; 
,{ action. Expressions are derived for the effective form factor and spin. With the 
aid of these formulas, conclusions can be drawn concerning the indirect exchange 
interaction from maasuresionte of the form factor or the menekee moment of transi“ 
tion metal fond Orig.art. has: 26 formulas. . 
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‘ABSTRACT: This is a popular review article dealing with the nature of magnetism : j 
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and magnetic phenomena, the strengths of mgnetic fields existing in nature, the | 
production of strong magnetic fields, interactions of magnetic fields associated 

witn particle production and annihilation, sources of atomic magnetism, magnetism 
and the nuclear shell model, magnetic ordering in metals and alloys, types of : 
‘magnetically ordered materials, ferrites, magnetic domain structure, magnetization 
and hysteresis, classification of magnetic materials from the point of view of 
their engineering applications (soft and hard magnetics), and various applications 


= of magnetic materials. Numerous references are made to contributions by Soviet : 
:!. geqdentists to the theory and practice of magnetism. Orig. art. has; 12 figures": - 
and 8 formulas. aa 
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_ ABSTRACT: ‘The authors employ tho formalism of Becond quantization to discuss the ex- 
change interection between conduction electrons and the electrons in the f£ shella of 
the ions of a rare earth motal lnttice, and the exchange interaction betweon the £ | 
Slectrons to which it gives rise, Additional terns to the 8-f£ oxchange Hamiltonian of 
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LEPAJOR, Jaan; WOOL, K., red. 


[Drying, cleaning, and storage of grain] Teravilja 
kuivataine,pul..ctamine ja sdilitaminu. Tallinn, Zesti 


Riikiik Kirjastus, 1963. 97 pe [In Estonian] Ay 
(MIRA 17:10) 
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SEPP, Jaan; VOOL, K., red. 
ccaeen es imalean kD ati | 
[Correspondence between wages and the efficiency of labor 
in the agriculture of the Estonian S.8.R.] Tédtasu vasavu- 
sest todviljakusele Eesti NSV pOllumajanduses. Tallinn, 


Eesti Riiklik Kirjastus, 1963. 100 p. [In Estonian] 
(MIRA 17:6) 
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VIPPER, Heinrich; VOOL, K., red.; BINBERG, K,, tekhn, red. 


(Annual lupines] Uheaastaaed lupiinid, Tallinn, Eest4 
(MIRA 16:12) 


Riiklik. Kirjastus, 1962, 188 p. 
(Lupines) 
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TEITEL' BAUM, Viktor; VOOL, Ke, reds PEDARI, J., tekhn. red. 


Problems in the development of vegetable growing in the 
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Eesti NSV-a. Tallinn, Fes 4 tar 
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LEETOJA, Rihard; VOOL, K., red.3 WMET, E., tekhn, red. 


[Vegetable growing in greenhouses] Koogivilja keasvatexine ket~ 
. Tallinn, Keatd riiklik kirjastus, 1961. 383 p. 
mikalal. T mn, Fes 4 | , (inn cae) 
(Eatonia--Yegetable gardening) 
(Greenhouse management) 
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VESKI, Vello; NIINE, Aleksandor; VOOL, K., red.j SEPP, As, tekhn, red. 


[Decorative trees and aa ag es Hpagaad. (NIRA 15:5) 
esti riiklik kirjastus . bd . 
dae : (Plants, Ornamental) 
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FEDAJA, Valter; VOOL, K., red.; KOHU, H., tekhn. red. 
{Rimbarb growing] Rabarberikasvatus. Tallinn, are Dera . 
kirjastus, 1961. 15 pe fetes Sass) 
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MARTTSOO, Les NOOL, Key? med .3) "SUURVARAV A.; tekhn.red. 
a ncnnnennmmennnial 


“fWork -expstience of the Vinni State Demonstration Farm] 
Vinni ndidissovhoosi todkogemsi. Tallinn, Eesti Riiklik 
Kirjastus, 1963. 42 p. (MIRA 1731) 
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KIIK, He} VOOL, K,,, red.; TONISSON, A., tekhn, red. 


{New and advanced farming methods] Uut ja eesrindlikku 
pollumajanduses. Tallinn, Eesti Riiklik Kirjastus, 1963. 
. (MIRA 17:1) 
(Farm management) 
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RAUD, A. VAHER, A.; VOOL, K., reds; SEPP, A., tekhn, red. 


[Catalog of typer of regionalized and promising agyfcultural 
a - crops of the Estonian 8.8.R.] Eesti NSVes rajoonitdd ja 
‘ _ perspektAdvsete pollumajanduskultuuride sextide Kataloog. 
: Tallinn, Eesti Risklik Kirjastus, 1960. stop. (MIRA 15:1) 


(Estoitilé--Field crops) a. 
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OORE, H.; KORV, M.; KUDRYAVTSEV,1.B. ;RIKKEN, V.; STEPANOVA, Ge} 
ea wr TOMSON , R.; FAYNGOL'D, 3.1.3 BLOMBERG, M., red. 


Ranvoewwome—" TOMSON, T. 5 


, 1 : kie moiu- 
[Synthetic detergents from shale 011] Sintetiches 
shehie veshchestva 1z slantsevoi cmoly. [By] Kh.IU.Voore 4 dr. 
Tallin, Estgosizdat, 1964. 257 p. (MIRA 17:5) 

1, Eesti NSV Teaduste Akadeemia. Keemia Instituut. 
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[Voore, He] 


t Sahje 
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LBV6 AN Est. SSR, Sere fiz amate i te e ( 16:5) 


eSoltes Institute of 


PAYNGOL'D, Se, kand. tekhn. nauk; VOORE, Khe 


1, Acadeny of Sciences of the Estonian S$ 
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VOORE, Kh, [Voore, H.]; FAYNGOL'D, S,, kand.tekhn.nauk 


' Reactivity of octylbenzene.. Eesti tead akad 
NOe3:212 162, neem es 


i. Academy of Sciences of ke, Esto 
Chemiatry, nian S.S.R., Institute of 
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Eso : PERERA: 


FAYNGOL'D, 8,123 VOORE, Kh.Yus 


"Alkylation of aromatic hydrocarbons with higher alkenes. 
(MIRA 17:1) 


Zhur, prikl. khim. 36 no.11:2527-2533 NH '63, 
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